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Dermal and Epidermal Involvement in the Evolution of Acute Eruptive 
Guttate Psoriasis Vulgaris 
lSSER BRODY, M.D. 
Department of Dermatology, General Hospital. Eshil.stu.na, Sweden 
A light and electron microscopic study of the evolution 
of acute eruptive guttate psoriasis vulgaris (AEGP) fol-
lowing penicillin-treated streptococcal throat infection 
is presented. The earliest recognizable changes, distin-
guished in clinically normal psoriatic skin (CNPS) from 
patients with psoriasis of 2 days' duration, comprised 
mast cell degranulation (Type I MCD), a vascular pat-
tern showing endothelial cell gaps in postcapillary ven-
ules and postcapillary venules with endothelial cell hy-
pertrophy and compressed lumen as well as epidermal 
involvement with punctiform spongiotic areas (PSAs). 
These early dermal and epidermal changes suggest that 
Type I MCD represents a primary morphologic event. 
Inflammatory infiltrate of mononuclear cells and exo-
cytosis of mononuclear cells into the PSAs appeared 
when the concomitant overt psoriasis was 5-21 days 
old, and these changes were persistent in psoriatic le-
sions (PLs) of 2 days' duration. They are suggested to 
be precursors of overt psoriasis. In 2-day-old PLs, MCD 
(Types I and II) was a prominent feature. It was associ-
ated with (1) more extensive vascular changes, (2) in-
flammatory infiltrate of mononuclear cells and scanty 
polymorphonuclear leukocytes, (3) epidermal hyperpla-
sia, and (4 ) migration of a few polymorphonuclear leu-
kocytes through the epidermis with formation of Munro 
microabscesses in parakeratotic areas of stratum cor-
neum. From the morphologic viewpoint, the progression 
from 2-day-old to fully evolved PLs seemed basically to 
be quantitative. The demonstration of MCD as a salient 
feature in the evolution of AEGP may have future ther-
apeutic and preventive implications for psoriasis. 
The pathogenetic basis of psoriasis has long been debated, 
i.e., whether the process is primarily vascular and inflammatory 
with secondary alterations of the epidermis or consists primar-
ily of epidermal proliferation with secondary involvement of 
the dermis. Current concepts of t he etiology and pathogenesis 
of psoriasis were recently presented in an elegant and compre-
hensive survey [1]. 
As a contribut ion to clarification, a light a nd electron micro-
scopic study was made of psoriatic lesions (PLs) and clinically 
normal psoriatic skin (CNPS) from patients with acute eruptive 
guttate psoriasis vulgaris (AEGP) of varying duration. In an 
earlier communication, mast cell degranulation (MCD) was 
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described as an early and constan t feature of such psoriasis 
(2]. The present account concerns the evolution of the epider-
mal, vascular, a nd inflammatory changes. 
MATERIALS AND METHODS 
T he origin, processing and study of the specimens were described in 
a previous report [2]. Briefly, punch biopsies were made on patients 
with a first attack of AEGP following acute streptococcal infection of 
t he throat treated with penicillin . T he biopsies were made from PLs 
and from CNPS 2- 4 em away from a lesion when AEGP had been 
cl inica lly manifest for 2, 5, 10, 14, or 21 days without treatment. Control 
biopsies were taken from healthy subjects. The fixed, dehydrated, 
embedded, and stained specimens were examined in a JEOL JEM 100 
C electron microscope and in a Leitz Orthoplan-Orthomat W photo-
microscope. 
RESULTS 
CNPS Concomitant with 2-Day-Old PLs 
Epidermis: Magnification at least 200X was required to reveal 
punctiform spongiotic areas (PSAs) using photomicroscopy 
(Fig 1). The stratum basale and lower stratum spinosum were 
involved. 
Within the PSAs the lamina densa displayed a complex 
multilaminar pattern, with layers of lamina densa material 
separated by electron- lucent areas (Fig 2), in which mast cell 
granu les (MCGs) were often "trapped" [2]. There were also 
distinct gaps in t he lamina densa, permitting MCGs to enter 
t he epidermis [2). The lamina Iucida and the intercellular space 
of the stratum basale and lower stratum spinosum that con-
tained MCGs mostly were greatly dilated (Figs 2, 3), though 
distinct variations occurred (cf [2]). The fibrous substance in 
the basal keratinocytes sometimes showed an a ltered ultra-
structure (Fig 2). 
Dermis: Using light microscopy no changes were discernible 
in the upper dermis (Fig 1). With electron microscopy, however, 
vascular changes were seen in dermal areas corresponding to 
the PSAs and also adjoining them on both sides. In some 
FIG 1. CNPS concomitant with 2-day-old AEGP. The arrows indi-
cate a PSA involving stratum basale and lower stratum spinosum. 
Otherwise the epidermis and dermis show a normal appearance. 
Semithin section (X 500). 
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FIG 2. CNPS concomita nt with 2-day-old AEGP. In t his electron 
micrograph a distinct. epidermal-dermal separation in lam ina Iucida 
(L ) of a PSA is observed. In some parts of t he keratinocyte the fibril s 
(Fl) have low electron density and the individua l filaments a re every-
where clearly visible. In other parts, the fibril s (F2) a re electron dense 
and no individual filaments are distinguishable. LD, lamina densa (bar 
= 1 Jim). 
FIG 3. CN PS concom itant with 2-day-old AEGP. This electron 
micrograph illustrates the ultrastructure of a PSA comprising stratum 
basa le (B ) and lower stratum spinosum (S) . MCGs (arrows ). LD, 
lamina densa (bar= 1 J.Lffi). 
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postcapillary venules there were gaps between the endothelial 
cells (Fig 4A,B). In other postcapilla ry venules there was strik-
ing endothelial ce ll hypertrophy with compression of the lumen 
(Fig 4C). 
F IG 4. CNPS concomitant with 2-day-old AEGP. The electron mi -
crographs show the vascular changes in this skin. A, Postcapillary 
venule with endothelial cell gap (within box). Small arrows indicate the 
multilaminar lamina densa (bar = 5 J.Lm ). B, Higher magnification of 
the box in (A) showing the distinct gap (arrows) between the endothe-
lia l cells (bar= 0.5 J.Lffil. C, Postcap illary venule with striking endot he-
lial cell hypert rophy and compressed lumen (L). The arrows indicate 
the multilaminar lami na densa (bar= 5 11m) . 
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CNPS Concomitant with 5- to 21-Day-Old PLs 
Epidermis: The ep idermal and dermal changes were similar 
to t hose previously described in CNPS of 5- to 10-day-old 
AEGP not fo llowing streptococcal infection [3]. The PSAs 
involving the enti re noncornified epidermis were photo micro-
scopica lly already visible at 32-50X magnification. Some sites 
with PSAs showed no hyperp las ia or alteration of the stratum 
corneu m, while in others t he re was very slight hyperplasia and 
cond ensed stratu m corneum. In addition to large gaps permit-
ting exocytosis of mononuclear cells and Langerhans ce lls into 
the epidermis [3], t he lamina densa showed a distinct multilam -
inar pattern. 
D ermis: In t he upper dermis there was a very slight inflam-
matory reaction wit h vasodilation , extending on both sides 
beyond the PSAs. The vascular changes were of the same type 
as in CNPs from patients with psoriasis clinically manifest for 
2 days (Fig 4A-C) . The mainly perivascular inflammatory 
infiltrate consisted of mononuclear cells. 
PLs of 2 Days' Duration 
Epidermis: Distinctive features in biopsies from PLs mani -
fest for 2 days were (1) minute, precisely central PSA, (2) 
bandlike hyperplasia throughout the lesions, t hickest in the 
cen ter of the epidermis, (3) condensed stratum corneum, and 
(4) flat transition between epidermis and dermis wi th no or 
only a few, small , irregularly appearing rete ridges (Fig 5). 
T h e ultrastructure of t he PSAs was similar to that of CNPS 
fro m pat ients with psori asis evident for 5-21 days, with exo-
cytosis of mononuclear cells in to t he epidermis through la rge 
gaps in the lamina densa (Fig 6). Throughout t he hyperplastic 
epidermis, except for t he PSAs, the keratinocytes were larger 
than in corresponding ep idermal sites in the healt hy controls. 
The numbers of ce ll layers in strata spinosum, intermedium, 
and corneum were increased, with 3- 6 layers of stratum inter-
medium . 
Most of t he stratum intermedium contained kerato hya lin . 
Only in small , irregu la rly appearing foci of intermediate cell s 
was t here reduction or absence of kerato hyalin. Most of t he 
stratum corneum consisted of non-nucleated ort hohyperkera-
totic cell s. Stratum corneum conta ining parakeratotic cells was 
found only in small , irregu la rly appearing foci. A characteristic 
feature of the parakeratotic stratum corneum was the presence 
of a large amoun t of moderately electron-dense in tercellular 
substance (Fig 7). 
In some of the lesions a few polymorphonuclear leukocytes 
were observed in restricted sites at various levels of the hyper-
F IG 6. Two-day-old PL in AEGP. 
Survey electron micrograph of the epi -
der mal-dermal transition in a PSA . The 
inflammatory infil trate in the upper der-
mis shows rnacrophages (dM). A mac-
rop hage (thich arrow) enters the epider-
mis t hrough a large gap of the lami na 
densa. In the epidermis a macrophage 
(eM) and a lymphocyte (eL ) are visible 
(bar = 5 11111). 
plastic epi~ermis outside of the PSAs. These leukocytes mi-
grated as smgle . ce lls t hrough the noncornified epidermis. In 
t he parakeratotiC stratum corneum there were a lso sinule 
polymorphonuclear leukocytes. In areas of this stratum with 
abundant content of moderately electron-dense intercellular 
substance, Munro microabscesses consist ing of 2- 5 polymor-
phonuclear leukocytes were found (Fig 7). 
De1:mi~: A moderately strong inflammatory reaction with 
~asoddatwn was present throughout the PLs, but was strongest 
111 the ~e n ter (Fig 5). Vascular changes of the types seen in 
C_NPS from patients with psoriasis manifest for 2-21 days (cf 
Fig 4A-C) were found. In addition there were thin -walled 
dilated blood vessels with prominent endot helia l cell gaps and 
numerou~ eryt~rocytes m the lumen (Fig BA,B), and blood 
vessels ~Ith bndged fenestra t ions and gaps due to disruption 
of the bndged fe nestrations (Fig 9A ,B). Some of t he latter were 
~urrounded by an ~omogeneous lamina densa (Fig 9A,B) , while 
In others t he lamma densa was multilaminar. Large numbers 
of extravasated ery~h rocytes were _a lso a prominent feature (Fig 
9A ). Although the mflammatory m fi lt rate consisted mainly of 
mononuclear cells, patchy occurrence of small numbers of 
polymorphonuclear leukocytes were a lso seen. 
FIG 5. Two-day-o2d PL in AEGP. The epidermal changes consist of 
a precisely central P::iA (arrow) and bandlike thickening of the epider-
mis throughout the lesion, thickest in the center. The ep idermal-dermal 
transttton IS fl at with few small , irregularly appeari ng ret.e ridges. The 
dermts presents a moderately strong inflammatory reaction with va -
sodilatio n. The inllammation is strongest in the center of the lesion. 
Semtthm section (x 130) . 
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PLs of 5-2 1 Days' Duration 
Epidermis: In 5-day-old PLs t he epidermis still showed a 
bandlike hyperplasia. Wit h increasing duration of the PLs, 
however, a psoriasiform hyperp lasia appeared. A stratum inter-
medium lacking keratohyalin and a parakeratotic stratum cor-
neum were increasingly prominent wit h longer duration of the 
PLs, although even well-established 21-day-old psoriatic sites 
showed alternating areas of stratum intermedium with and 
without keratohyalin and stratum corneum wit h hyperkeratosis 
and parake ratosis. Sandwiching of parakeratotic cells between 
layers of hyperkeratotic cells was also seen. T hese findings 
agreed wit h earlier observations of psoriasis vu lgaris when using 
light microscopy [4-7] and electron microscopy [7-9]. With 
increasing duration of the lesions, the Langer hans cells became 
less apparent in the hyperplastic epidermis. They were seldom 
found in t he 14- and 21-day-old PLs. Simi lar observations were 
previously made in disorders wit h epidermal proliferation, in -
cluding psoriasis [10] . 
Dermis: T he inflammatory reaction intensified as the dura-
tio n of the PLs increased. T he vascular changes after 5-21 days 
were of the same type as in the 2-day-old PLs, except t hat 
FIG 7. Two-day-old PL in AEGP. A Munro microabscesR consti-
tuted of a few polymorphonuclear leukocytes (P) appea rs in the abun -
dant, moderate ly electron-dense interce ll ular substance {IS) of t he 
parakeratotic stratum co rneum (bar= 10 11 m). 
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postcapi ll a ry venu les showing endot helial ce ll hypert rophy and 
compression of the lumen were not seen in the older PLs_ The 
infla mmatory infiltrate consisted of mononuclear cells and 
varying numbers of polymorphonuclear leukocytes. There were 
also numerous extravasated erythrocytes. 
DISCUSSION 
. ':fhis study of AEGP preceded by a streptococcal throat 
miect10n confirmed earlier findings of dermal a nd epidermal 
changes in CNPS from subjects with AEGP not followin o- a 
streptococ_cal infecti_on [3]. A prominent feature of the chan~es 
m such skm was thelT focal character, w1th dermal involvemen t 
extending on either side beyond the epidermal alterat ions. 
In t he present study, both vascular and ep idermal chancres 
were distinguishable in the CNPS before inflammatory infil-
trate of mononuclear cells appeared. The earliest biopsies were 
taken when PLs had been manifest fo r 2 days. A salient feature 
of these ea rliest changes in CNPS, and also in corresponding 
spec1mens when other areas had been overt ly psoriatic for 5-
21 days, was PSAs. Such epidermal changes had been ascribed 
to exudation of fluid from the capillar ies [11]. 
T~e vascular pattern_ in psoriasis vulgaris and in pustular 
psonas1s has been descnbed in detail [12-15]. In both PLs a nd 
CNPS t here were postcapillary venules showing gaps between 
th~ end?thelial c_e lls and t hin -walled, dilated lymphatic capil-
lan es w1th promment gaps and numerous intraluminal eryth-
ro_cytes, whil~ changes of t he venous capillar ies with disruption 
of bndged fenestratiOns were discerned on ly in t he PLs 
[12,14]. The abundant erythrocytes i~ t he lymphatic cap illary 
lumma were mterpreted as a result of cleanng t he interstit ium 
from red cells t hat had escaped from leaking capillar ies and 
venules [1 3,14]. 
In t he present study, the vascu lar changes in CNPS as early 
as t he second day of concomitant manifest psoriasis comprised 
postcapillary venules wit h endothelial cell gaps, and in addition, 
postcapillary venules with striking endot helial cell hypertrophy 
and compressed lumen. The PLs present for 2-21 days showed 
FIG 8. Two-day-old PL in AEGP. A, 
The electron micrograph shows a thin -
wa lled lympha t ic cap illa ry wi t h numer-
ous e rythrocytes in the lumen (L). Ex-
t ravasated erythrocytes (ar row) (ba r = 
10 11m). 8, Higher magnification of the 
t hin blood vesse l wa ll d isplay ing a large 
gap (G) between the endothelia l cells. 
Erythrocyte (£) in the lumen (bar = 1 
J1111). 
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F IG 9. Two-day-old PL in AEGP. A, immediately beneath the ep i-
dermis (E) a thin-walled capillary (8 \1) is located (bar = 10 J1Il1) . 8, 
Hio-he r magnification of the capillary wall displays a bridged fenestra-
t io71 (t h in arrow) and a gap (thicl~ arrow) due t.o disruption of a bridged 
fe nestration. T he lami na densa (ar rotoh ead) forms a si ngle layer (bar 
= 0.11•111 ). 
vascula r changes correspondin g to those seen in pso rias is vu l-
garis and pustular psoriasis [12- 16]. The PLs of 2 days' dura-
tion still showed postcapillary venules with endot helial cell 
hypertrophy and compressed lumen . Similar vascular changes 
with endothelia l cell hypertrophy and compression of lumen 
were reported from an earlier li ght microscopic study of 2-day-
old PLs [4] and from electron microscopy of delayed-type 
hypersensitiv ity reactions in humans [17]. 
Local injection of histamine and serotonin was s hown in 
an imals to increase vascul ar permeabili ty by produc ing gaps 
between t he endot.belial cells of postcapilla ry venules and hence 
escape of intravascul ar fluid into the interstitial spaces [18] . In 
h eal t hy human subjects a similar response was induced by 
intradermal injection of histamine [13,14], and these authors 
stressed t hat t he same changes were found in the postcapilla ry 
venules of PLs as well as of CNPS. In studies of inflammatory 
reactions induced by histamine or compound 48/80 in huma n 
skin [ 19], a constant observation was moderate endothelia l cell 
swelling in b lood ves&els, especia lly venules. 
From the cited observations of histamine e ffect on t he blood 
vessels a nd t he findings in the present and earlier [2,3] inves-
tigations, it seems reaso nable to assume that T ype I MCD, 
wh ic h was found in CNPS when P Ls had been manifest for 
only 2 days [2], may represent a primary morphologic event in 
AEGP fo ll owing strep tococca l t hroat infection. In Type I MCD 
t h e MCGs were released as intact bodies [2,19,20]. As pointed 
out earlier [2], it remains, however , to be demonstrated whether 
or not histamine liberation occurs from t he extruded MCGs in 
Type I MCD as a resu lt of contact between the MCGs and t he 
extracellula r fluid. Such knowledge is esse nt ial to show whether 
the intact and the more or less disintegrated MCGs a ppearing 
immediate ly beneath the epidermal-dermal junction and in t he 
lamina Iucida and intercellula r space of t he lower ep idermi s as 
s hown in a n earlier communication [2] can exert a loca l direct 
effect on t he epide rmis. 
Besides demonstration of MCGs and remnants of such gran-
ules immediately beneath the ep ide rmis and in the lower epi-
dermis [2], this and an earlier [2] study showed that prominent 
features of early ep idermal changes in CNPS concomitant with 
2-day-old PLs were epidermal -dermal separation in the lamina 
Iucida and distinct gaps in the lamina densa. Recently the 
degradation of normal human sk in has been observed with 
electron microscopy in studies using a chymotrypsin-like pro-
te inase from human derma l MCs and t he proteolytic enzy mes 
catheps in G and elastase from human polymorphonuclear leu-
kocytes [21). In all instances the primary damage was seen to 
occur at the ep idermal-dermal junction. The proteinase from 
the MCs and the leukocyte cathepsin G produced ep idermal-
dermal separation in t he lamina Iucida, while elastase effected 
complete destruction of the lamina densa. In t he present stud_v 
no polymorphonuclear leu kocytes were detected in the very 
early changes represented by those in CNPS co ncomita nt with 
2-day-old PLs. These observations seem to call for further 
studies co ncerning a poss ible role of mast cell proteinase in t he 
evo lut ion of psorias is vulgaris. 
The inflammatory infiltrate in PLs co ns ists of mononuclear 
ce ll s (lymphocytes, macrophages) and polymorphonuclear leu-
kocytes [1]. While some reports have stressed t he role of the 
mononuclear cells in t he induction and maintenance of pso-
riasis [1], others have ascribed t his function to the polymor-
phonuclear leukocytes [22 ]. T he present study of AEGP follow-
ing streptococcal t hroat infection did not confirm this prece-
dence of po lymorphon uclear leukocytes over mononuclear cells. 
Moreover, it has been shown here that Type I MCD appeared 
before t he sk in was infil trated by mononuclear cells and that 
MCD was a prominent feature a lso in overt psoriasis at 2 days. 
Then , howeve r, t here was Type JJ as well as Type I MCD [2], 
which were associated with addi tiona l changes that were not 
discerned in t he CNPS. 
The 2-duy -o\d PLs of AEGP (the earliest confirmed in this 
study) s howed dermal and epidermal features in common with 
the a lterations of the CNPS and the final lesions. The persis-
tence in t he 2-day-old PLs of t he dermal and epidermal cha11ges 
cha racteristic of t he CNPS at 5-21 days, with central PSAs, 
suggests t hat t hese changes a re precursors of overt psoriasis. 
The mechanism underlying the t ra ns formation is unknown, 
however. From t he morphologic viewpoin t, the progression 
from the 2-day-old to fu lly evolved PLs seemed basically to be 
quantitative. 
The two types o f MCD (Types I a nd II) demonstrated in 
AEGP [2] were originally distinguished in inflammatory reac-
tions induced in human skin (not pso rias is or atopic eczema) 
by histamine and compound 48/80 [19,20]. A co nstant fi ndin g 
then was fibrin deposition in t he dermis [19]. Fibrin and its 
degradation products are kn own to attract polymorphonuclear 
leukocytes [23]. Fibrin has been demonstrated at t he basement 
membrane in psoriasis [24 ] and in t he dermis and stratum 
corneum in excoriated PLs [25 ]. Studies of patien ts with pso-
riasis have also revealed a hypercoagulable state with an in -
creased tendency to thrombos is of major vessels [26] and pro-
coagula nt plasma with unusual fibrin deposits appea ring 
a round mononuclear cells when such cell s are incubated to-
gether wi t h plas ma and endotox in [27 ]. 
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